INTRODUCTION A t Hanford, 1 i q u i d r a d i o a c t i v e wastes a r e c u r r e n t l y being s o l i d i f i e d and s t o r e d i n underground s t e e l -l i n e d concrete tanks. O f i n t e r e s t i s t h e c o r r o s i o n o f t h e m i l d s t e e l tank l i n e r s , i n c l u d i n g s t r e s s c o r r o s i o n o r c a u s t i c cracking, caused by t h e s o l i d i f i e d waste. The corrosiveness o f s o l i d i f i e d waste i s l a r g e l y unknown b u t probably w i l l be p r i m a r i l y dependent upon r e s i d u a l water content, c a u s t i c c o n t e n t and temperature. T h i s study was i n i t i a t e d t o determine t h e corrosiveness o f h i g h -
Corrosion r a t e s were n e a r l y t h e same f o r specimens exposed a t 60 and 80°C.
Corrosion r a t e s a t 95°C were about one-half those found a t 60 and 80°C.
I n c r e a s i n g t h e water c o n t e n t from 5 t o 15% i n~r e a s e d~g e n e r a l c o r r o s i o n by a f a c t o r o f about two. P i t t i n g a t t a c k occurred on a l l specimens exposed t o h i g h -a l k a l i waste. The p i t t i n g r a t e appeared t o be approximately l i n e a r w i t h r e s p e c t t o time d u r i n g t h e 22-month exposure period. A maximum p i t depth o f 20 m i l s was observed. Corrosion of specimens exposed t o waste prepared from s o l u t i o n s i n which t h e c a u s t i c content had been l a r g e l y n e u t r a l i z e d w i t h phosphoric, s u l f u r i c o r n i t r i c a c i d was very l i g h t , c.01 t o 0.6 m i l s l y e a r w i t h no p i t t i n g .
EXPERIMENTAL AND DISCUSSION
Wastes o f v a r y i n g composition were prepared by evaporating s o l u t i o n s of a p p r o p r i a t e compositions f o l l owed by d r y i n g a t 200°C. Water was then added t o g i v e a waste c o n t a i n i n g e i t h e r 5 o r 15% free water, i .e., wate? i n excess o f t h e amount r e q u i r e d t o form Na2C03'H20 (The specie e x i s t i n g a t t e s t temperatures.) The compositions o f t h e wastes evaluated a r e given i n Table I . . A s t a r t e r crack was produced i n each specimen p r i o r t o use by t i g h t e n i n g t h e s t r e s s i n g b o l t u n t i l cracking occurred.
The containers a l s o served as c o r r o s i o n specimens, p r i m a r i l y t o evaluate i n t e r f a c e and weld metal a t t a c k . The closed containers were placed i n ovens h e l d a t 60, 80, and 95°C and were vented a t one t o two-month i n t e r v a l s .
A t h i g h pH i r o n w i l l u s u a l l y r e a c t t o form f e r r i t e i o n as given i n Equati on (1 ) .
FeO + 2 NaOH + Na2Fe02 + Hz
However, i n t h e presence o f n i t r a t e o r n i t r i t e t h e r e a c t i o n would be expected t o proceed as given i n Equation ( 2 ) .
3Fe0 + NaOH + NaN02 + 3H20 + Na2Fe02 + 2Fe(DH)2 + NH3 ----- ( 2 ) A s t r o n g odor o f ammonia was detected when containers which h e l d h i g h -a l k a l i waste were opened; no p r e s s u r i z a t i o n was noted i n any case.
Specimens were removed from t e s t and evaluated a f t e r 7, 12, and 22 months exposure. Corrosion r a t e s obtained by weight l o s s determinations and p i t depths obtained by microscopic measurements are given i n Tables I 1 and 111. Corrosion r a t e s i n h i g h -a l k a l i waste ranged from 0.7 t o 4.7 m i l s l y e a r as determined by weight loss, whereas c o r r o s i o n r a t e s i n l o w -a l k a l i waste were very low, .O1 t o .06 mils/year. P i t t i n g a t t a c k occurred on a l l specimens exposed t o h i g h -a l k a l i waste b u t on none o f t h e specimens exposed t o lowa1 k a l i waste. Photographs o f exposed specimens are shown i n Figure 2 
. The p i t t i n g frequency i s seen t o be q u i t e h i g h on specimens exposed t o higha1 k a l i waste. Maximum p i t depths observed a f t e r 22 exposure months ranged from 8 t o 20 m i l s . The p i t t i n g r a t e appeared t o be approximately 1 i n e a r w i t h respect t o time. Inspection o f t h e m i l d s t e e l containers i n d i c a t e d p r e f e r e n t i a l a t t a c k a t t h e waste-vapor i n t e r f a c e d i d n o t occur i n any case.
Eight containers ( s i x high-a1 kal i , two low-a1 k a l i waste) were sectioned and examined i n more d e t a i 1.
P i t t i n g a t t a c k c l o s e l y approximated t h a t which occurred on t h e exposed coupons and no p r e f e r e n t i a l a t t a c k associated w i t h weld metal areas was noted. Stress corrosion cracking (SCC) o f C-ring specimens d i d n o t occur i n any waste composition a f t e r 22 months exposure.
The notched, pre-cracked stressed C-ring specimens o f the type used i n these t e s t s had been previously used i n a SCC study o f n i t r a t e systems. (1 1
Cracking occurred i n hours t o a few days i n most systems. 
A few o f t h e t e s t s t h a t were made

